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Introduction

Experimental Setup
 37 
Fuels
38
Five different fuels have been selected for their capacity and their poten-39 tial to be used in a diesel engine with no fundamental redesign of the engine 40 whilst having significant differences in both physical and chemical properties.
41
The first three fuels are widely known in the literature under the generic la- Tests have operated in a rapid cycling machine described in [7] and illustrated 101 in Figure 3 . This facility is based on a modified loop-scavenged single cylin- analysis. Results of the engine characterization can be found in Table 3 
Analysis Methodology
186
As commented in the introduction, data have been processed in two dif-187 ferent ways to assess physical processes associated to engine operation and 188 fuel physical properties. After a short theoretical review, the approach of the 189 statistical analysis and its relation to the experiment will be presented.
190
[ Figure 7 about here.] quasi-steady part of a diesel spray could be obtained from:
where K states for a spray constant, d 0 is nozzle diameter, ρ f and ρ air fuel 211 and ambient density and X is spray axial coordinate. Thus, liquid length is 212 defined by:
In Eqn. (2), the term in brackets is widely known in the literature as the 214 equivalent diameter and is related to spray mixing scales (i.e momentum)
215
while the last one, as stated before, is an energy term which takes into 216 account vaporization processes. This last term could be written as in Eqn.
217
(3), where T air is ambient gas temperature, T f,0 is the initial fuel temperature 218 and T evap is the saturation temperature when the fuel is fully vaporized.
This parameter shows a complex dependence on both fuel properties and 
The classical correlations for liquid length in diesel sprays have been com- 
272
For this analysis, the time window used for analysis had also to be restricted 
Statistical regression for engine-depending physical processes assessment
322
In a first instance, the statistical analysis has been applied to each fuel 
Statistical regression for fuel physics assessment
373
The same statistical tool has been applied, introducing data from the (8) and (9), the fuel fluid 
405
[ 
Summary and Conclusions
407
Measurements of the maximum liquid-phase penetration have been per-408 formed using five fuels with an interesting potential for diesel substitution,
409
in an optical engine under a large set of thermodynamic and injection con- 
445
